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COW-CALF 
DAY 
Productivity of Cows 
in Relation to Breed Cross and Environment 
G. W. Rahnefeld 
Agriculture Canada Research Station 
Brandon, Manitoba 
The decade just passed will probably go down as the most challenging 
period in the history of beef cattle production in North America. Events 
which have contributed include the acceptance of performance recording programs, 
artificial insemination and its ever-broadening application in farm and range 
her?s alike, national sire evaluation programs and the Exotic Bo�"l. This 
latter event has probably had the greatest significance, for the Lwportations 
of foreign cattle have necessitated a complete reappraisal of the traditional 
concepts of beef animals on this continent. 
Breed loyalties and industry promotion always make it difficult to discuss 
breed differences objectively. And generalizations are risky because there is 
much variation within breeds even where average herd differences are large. 
On the other hand, the breeds do differ in production characteristics. These 
can be roughly categorized using information from the countries of origin as 
well as new research results from planned comparisons of exotic-sired crossbreds 
such as the U. S. Meat Animal Research Center Program, University programs and 
Canada's "Foreign Cattle Breed Evaluation" project at the Canada Agriculture 
Research Stations at Brandon, Manitoba; Lacombe, Alberta and Lethbridge, 
Alberta. It is the purpose of this report to discuss the results of the 
Canadian program. 
The Agriculture Canada program was started in 1969 and had two purposes. 
The first was to evaluate the lifetime reproductive capabilities and progeny 
performance of 10 different br�ed crosses. The second was to evaluate the 
potential of six sire breeds as terminal sires. Management was under two 
extremely contrasting environments, one an extensive ranch operation in the 
arid shortgrass rangeland of southeastern Alberta (Manyberries) and the other 
a semi-intensive farm type operation in central Manitoba (Brandon). 
The foundation herd of 1150 females was assembled over a 3-year period 
1970, 1971 and 1972. Cooperating ranchers and farmers in Manitoba, Saskatchewan 
and Alberta produced 1000 first-cross heifers sired by Charolais, Simmental 
and Limousin bulls out of Hereford, Angus and Shorthorn cows. A tenth 
combination, the commercially popular Hereford x Angus cross (150 in number), 
was added to serve as a control group. 
Red Angus and Beefmaster bulls sired the first calves produced by the 
hybrid females. For subsequent calvings, the terminal sires were Charolais, 
Chianina, Limousin and Simmental. A minimum of six different sires from each 
breed was used each year. The mating plan was designed to produce three-way 
cross calves only--none of the females were backcrossed. This is directly 
comparable to a specific three-way crossing system for beef production. 
Prepared for presentation at Cow-Calf Day, Brookings, South Dakota, 
December 10, 1980. 
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Calves were born during the 9 weeks between March 20 and May 22 each 
year. Weaning took place in October or early November and weaning weights 
were adjusted to 200 days. 
All calves entered the feedlot within 2 weeks of weaning. Calves 
produced at Brandon remained there to be fed, but those produced at Manyberries 
were transferred to the Lacombe Research Station as soon as they were weaned. 
The Lacombe ration was 30% silage mixed with 70% grain concentrate mixture and 
the Brandon ration was entirely grain concentrate with neither hay nor silage 
added. Feed was available ad libitum. No hormone or other growth stimulant 
treatments were administered. 
Animals were slaughtered at 13 1/2 or 15 months of age with equal 
representation from each breed cross of dam, terminal sire and sex. 
This report summarizes the following components of productivity: 
longevity, conception rates, calving difficulty, preweaning mortality, 
preweaning and postweaning growth traits and carcass traits. 
Longevity 
The longer animals remain productive in a herd, the fewer replacements 
will be needed, and thus the costs of growing out replacements to productive 
age will be reduced. The major factors affecting the number of years spent 
in the breeding herd are infertility, unsoundness of feet and legs, eye 
problems, udder problems and unsound mouth. 
Cow losses from all causes during the course of the program (table 1) 
were 154 head (27%) at Brandon and 185 head (32%) at ·Manyberries. 
Barren culls represented the largest portion of attrition of the total cow 
herds and of each breed of sire and breed of dam cross at the two locations 
(table 2). The extremes for breed cross ranking at both locations were repre­
sented by C (least) and L (greatest) sire groups and A (least) and N (greatest) 
dam groups. The percentage attrition contributed by causes other than barren 
status (i. e. , death or culling for weakness) varied among breed crosses and 
breed cross ranking differed between locations. The percentage of potential 
years completed in the project is given in table 3. Sire breed ranking at 
both locations is identical with C>1S>L and dam breed ranking A>H>N. The 
combined effect of the two forms of attrition described in table 2 thus 
provided a net advantage of 4% in productive life span for Brandon. 
Conception Rates 
Conception rates recorded at Brandon were higher than at Manyberries 
(83. 9 vs 77. 4%). Failure of cows to cycle during the breeding season under 
tough range conditions was the main reason for the difference. The highest 
conception rates were recorded by CA at Brandon (6. 3%>HA) and the CN cross at 
Manyberries (6. 4%>HA). Overall breed of sire groups were C>S>L with C 
superior and L inferior to HA at both locations. For breed of dam rankings 
the H crosses were inferior to HA at both locations (table 4). 
1 Greater than. 
12 
- 3 -
TABLE 1. INITIAL NUMBERS (I) OF FEMALES ENTERING THE PROJECT AND 
NUMBERS LOST (L) THROUGH CULLING OR ATTRITION 
TO THE TIME OF WEANING 1979 
Location 
Breed a Brandon Manlberries cross 
Sire Dam I L I L 
H A 75 17 75 23 
c H 54 13 53 16 
A 51 8 52 11 
N 45 9 43 12 
s H 61 19 64 22 
A 60 17 60 17 
N 62 13 62 19 
L H 48 15 49 24 
A 51 11 50 11 
N 65 30 70 29 
Total 572 154 578 185 
a Sire breed: H = Hereford, C = Charolais, S = SiIIDilental and 
L = Limousin. Dam breed: H = Hereford, A = Angus and N = 
Shorthorn. 
TABLE 2. LOCATION DIFFERENCES IN ATTRITION ASSOCIATED WITH CULLING FOR 
BARREN STATUS VS NONBARREN LOSSES FOR ALL INPUT FEMALES OF EACH 
BREED OF SIRE AND BREED GROUP OF DAM 
Location Brandon Manlberries 
Culling cause Barren Other Total Barren Other Total 
Breed a cross % % % % % % Sire Dam 
H A 17 6 23 21 9 30 
c 16 4 20 15 11 26 
s 19 10 29 20 15 35 
L 20 13 33 27 8 35 
H 19 9 28 21 13 34 
A 15 7 22 15 9 24 
N 20 12 32 26 13 39 
Total 18 9 27 21 11 32 
a Breed crosses defined in table 1. 
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TABLE 3. PERCENTAGE OF POTENTIAL YEARS 
COMPLETED IN THE PROJECT 
Breed a Location cross 
Sire Dam Brandon Manx berries 
H A 88 84 
c H 90 87 
A 91 88 
N 91 89 
s H 87 83 
A 91 86 
N 88 82 
L H 91 81 
A 93 90 
N 76 74 
c 91 88 
s 89 84 
L 86 81 
H 89 84 
A 92 88 
N 84 81 
Total 88 84 
a Breed crosses defined in table 1. 
TABLE 4. PERCENTAGE CONCEPTION IN RELATION TO 
BREED CROSS AND HERD LOCATION 
Breed a Location cross 
Sire Dam Brandon Manxberries 
H A 83. 3 78. 4 
c H 81. 7 80. 0 
A 89. 6 77 . 1  
N 84. 5 84. 8 
s H 82. 2 77. 7 
A 83. 9 77. 3 
N 85. 6 76. 6 
L H 78. 2 73. 1 
A 83. 8 80. 9 
N 82. 8 75. 6 
c 85. 6 79. 7 
s 84. 9 77. 1 
L 82. 2 76. 3 
H 80. 3 76. 0 
A 86. 1 78. 0 
N 84. 8 78. 8 
Total 83. 9 77 . 4  
a Breed crosses defined in table 1. 
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Calving Difficulty 
Calving was classified as natural (either unobserved or unassisted), as 
pulled with ease, as difficult, or as surgical (caesarean section or embryotomy). 
SU1Illllaries of the percentage incidence of difficult calvings (difficult pulls 
and surgical) for males and females are given in table 5. These tables are 
constructed to provide for each location the valid paired comparisons between 
sire breeds when mated with dams from each breed cross. 
Sex of the calf was the most important factor affecting calving difficulty. 
For males the incidence of difficulty (including surgical births) was 9. 9% at 
Brandon and 6. 6% at Manyberries compared with 2. 5% at Brandon and 1. 2% at 
Manyberries for females (table 5). 
Male calves by Limousin sires experienced less difficulty at birth than 
those sired by Charolais (2. 6% vs 12. 0%), Chianina (3. 2% vs 10. 5%) or 
Siilllllental (3. 0% vs 7. 8%). 
Female calves by Chianina sires gave more difficulty at calving than 
those by Simmental (3. 2% vs 1. 6%) or Limousin sires (2. 7% vs 1. 0%). 
TABLE 5. PERCENTAGE OF DIFFICULT CALVINGS (DIFFICULT PULLS AND SURGICAL 
DELIVERIES) FOR MALE AND FEMALE CALVES, TABULATED AS PAIRED 
COMPARISONS OF SIRE BREEDS BRED TO COMMON GROUPS 
Breeds of sire 
paired for 
comparison 
Charolais vs 
Chianina 
Charolais vs 
Siilllllental 
Charolais vs 
Limousin 
Chianina vs 
Simmental 
Chianina vs 
Limousin 
Simmental vs 
Limousin 
Unweighted avg 
M 
14. 6 
10. 8 
13. 8 
6. 5 
13. 0 
3. 2 
9. 6 
10. 0 
11. 4 
4. 0 
13. 2 
3. 8 
9. 9 
OF BREED CROSSES OF DAM 
Brandon 
F 
1. 6 
4. 3 
0. 8 
4. 2 
2. 8 
1. 8 
3. 7 
2. 8 
4. 3 
1. 0 
0. 8 
1. 0 
2. 5 
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Manyberries 
M 
11. 3 
8. 0 
8. 8 
2. 8 
11. 0 
2. 0 
7. 4 
2. 6 
9. 6 
2. 4 
2. 5 
2. 2 
6. 6 
F 
1. 0 
1. 6 
0 
0 
1. 0 
0. 8 
2. 7 
0. 4 
1. 1 
1. 0 
0. 8 
1. 0 
1. 2 
Overall avg 
M 
13. 0 
9. 4 
11. 4 
4. 6 
12. 0 
2. 6 
8. 5 
6. 3 
10. 5  
3. 2 
7. 8 
3. 0 
F 
1.3 
3. 0 
0. 4 
2. 1 
1. 9 
1. 3 
3. 2 
1. 6 
2. 7 
1. 0 
0. 8 
1. 0 
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Preweaning Mortality 
Mortality was affected by both sex and location (table 6). For males, 
the losses averaged 12. 8% at Manyberries and 7. 3% at Brandon compared with 
7. 9% and 6. 4% for females. Early spring storms coupled with scours 
contributed to the higher death losses at Manyberries. 
Limousin-sired male calves had lower mortality than those sired by the 
Charolais (4. 5% vs 12. 6%), Chianina (5. 3% vs 10. 1%) and Simmental (5. 2% vs 
11. 3%) breeds. Mortality for Charolais-sired calves was higher than that for 
Simmental-sired calves (15. 4% vs 6. 2%). 
For the female calves, the only comparison between sire breeds that was 
not due to chance was the Simmental vs Charolais comparison (5. 1% vs 10. 8%). 
TABLE 6. PERCENTAGE OF PREWEANING MORTALITY FOR MALE AND FEMALE CALVES, 
TABULATED AS PAIRED COMPARISONS OF SIRE BREEDS BRED TO COMMON GROUPS 
OF BREED CROSSES OF DAM 
Breeds of sire, Brandon Many berries Overall avg 
paired for 
comEarison M F M F M F 
Charolais vs 10. 0 8. 4 18. 8 8. 7 14. 4 8. 6 
Chianina 7. 3 7. 7 13. 8 9. 4 10. 6 8. 6 
Charolais vs 9. 8 8. 0 21. 0 13. 5 15. 4 10. 8 
Simmental 2. 5 5. 0 10. 0 5. 2 6. 2 5. 1 
Charolais vs 10. 2 9. 0 15 .o 5. 5 12. 6 7. 2 
Limousin 0. 8 5. 5 8. 2 8. 2 4. 5 6. 8 
Chianina vs 1. 0 7. 3 12. 6 7. 3 9. 8 7. 3 
Simmental 6. 6 4. 4 10. 7 6. 4 8. 6 5. 4 
Chianina vs 7. 6 7. 3 12. 6 7. 4 10. 1 7. 4 
Limousin 2. 6 5. 3 8. 0 8. 6 5. 3 7. 0 
Simmental vs 9. 8 3. 5 12. 8 6. 0 11. 3 4. 8 
Limousin 3. 8 5. 5 6. 5 8. 5 5. 2 7. 0 
Unweighted avg 7. 3 6. 4 12. 8 7. 9 
Weaning Percentage and Cow Productivity 
Higher calf mortality at Manyberries coupled with lower conception rates 
gave Brandon an advantage of 10. 3% (78. 9 vs 69. 9%) for the percentage of 
calves weaned per mating opportunity (table 7). There were differences in 
calf mortality among the individual breed crosses, but breed cross ranking for 
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TABLE 7. CALVES WEANED AS A PERCENTAGE 
OF MATING OPPORTUNITIES 
Breed a Location cross 
Sire Dam Brandon Many berries 
H A 78. 5 71. 7 
c H 76. 5 72. 4 
A 85. 0 71. 0 
N 78. 5 76. 2 
s H 78. 5 68. 6 
A 79. 5 72. 0 
N 80. 2 65. 9 
L H 73. 7 61. 8 
A 77 . 0  70. 6 
N 74. 0 67. 9 
c 80. 0 73. 2 
s 79. 4 68. 8 
L 74. 9 66. 8 
H 76. 2 67. 6 
A 80. 5 71. 2 
N 77. 6 70. 0 
Total 78. 9 69. 9 
a Breed crosses defined in table 1. 
percentage of calves weaned differed little from those observed for conception 
rates. Top performers over all cows were the CA at Brandon (6. 5%>HA) and CN 
at Manyberries (4. 5%>HA), and the poorest performers at both locations were 
the LR crosses. Sire breed rankings (C>S>L) were the same as recorded for 
conception rates, but the N dam group at Manyberries changed from . 4%>HA in 
conception to 1. 7%<2HA in percentage weaned per mating opportunity. 
Weight of calf weaned per mating·opportunity, the culmination of 
conception rates, calf mortality and nursing capability of the dam, averaged 
371. 1 pounds at Brandon and 292. 6 pounds at Manyberries (table 8). The sharp 
reduction at Manyberries was the result of lower conception and higher calf 
mortality. The C and S crosses surpassed the HA at both locations and 
performance of the L crosses ranged from 33. 7 pounds less (LH, Manyberries) 
to 5. 9 pounds more (LA, Brandon). Sire breed rankings were S>C>L>HA at 
Brandon and C>S>HA>L at Manyberries. At Brandon, the three dam breeds 
were greater than the HA control with N>A>H and at Manyberries N>A>HA>H. 
2 Less than. 
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TABLE 8. BREED CROSS AVERAGES FOR WEIGHT OF CALF 
WEANED (LB) PER MATING OPPORTUNITY 
Breed a Location cross 
Sire Dam Brandon Man;y:berries 
H A 349.8 290.4 
c H 349.8 300.7 
A 399. 7 296.3 
N 379.l 328.5 
s H 389.4 309.1 
A 389.4 320.1 
N 418.7 297.7 
L H 341.0 256.7 
A 355.7 290.4 
N 355.3 291.5 
c 377. 7 304.3 
s 410.7 302.9 
L 352.0 276.5 
H 352.7 280.9 
A 383.5 296.3 
N 389.4 301.4 
Total 371.1 292.6 
a Breed crosses defined in table 1. 
Preweaning and Postweaning Growth 
Comparisons between breeds of sire were made after adjustment for 
differences associated with sex, breed cross of dam, year of birth and age 
of dam. The average performance of calves by breed of sire is given in 
table 9 for three growth traits. Ranking of sire breeds differed little 
between locations. Generally, Charolais, Chianina and Simmental progeny 
exhibited similar growth traits, whereas Limousin progeny grew 5 to 10% more 
slowly than the others. The Chianina progeny exhibited the highest birth 
weights and adjusted weaning weights, although only the Limousin progeny 
weighed significantly less. In the postweaning period, the Charolais progeny 
tended to rank first at Brandon; but for the Manyberries cattle fed at 
Lacombe, the differences among Chianina, Simmental and Charolais progeny 
were small. 
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TABLE 9. AVERAGE PREWEANING AND POSTWEANING GROWTH TRAITS 
Breed of sire 
Growth trait and location Charolais Sinnnental Chianina 
Pounds 
Birth weight 
Brandon 96 95 98 
Manyberries 93 91 96 
200-day adjusted weaning weight 
Brandon 474 474 476 
Many berries 430 433 437 
Avg daily gain on 140-day feedlot test 
Brandon 2. 86 2. 73 2. 77 
Lacombe 2. 82 2. 75 2. 84 
Carcass Characteristics 
Limousin 
89 
86 
447 
414 
2. 55 
2. 51 
Carcass weight of Limousin progeny averaged 5 to 6% lighter than that of 
the other progeny groups (table 10). This was a consequence of slower growth 
rate since slaughter ages did not differ. Breed of sire differences in average 
rib fat were small with Chianina sires tending to produce the least rib fat. 
Chianina sires produced the largest and Sinnnental sires the smallest rib eye 
area. Limousin sires had the largest rib eye area per 100-pound carcass weight 
at both locations, but the other breeds of sire differed little in this respect. 
Dressing percentage was greatest for the Limousin progeny with the 
Simmental lower than the other groups (table 11). This breed difference was 
associated with differences in weight of hide in which the Simmental was 
heaviest and Limousin lightest of the breeds. There were differences also in 
weight of kidney fat which was greatest in Simmental progeny and least for 
Chianina. The percent of bone of round and long loin (short loin and sirloin 
butt) was substantially lower for Limousin progeny and higher for Chianina 
progeny than for the other groups. Limousin progeny ranked first for proportion 
of lean. Chianina progeny ranked second and Simmental progeny had the lowest 
values. The difference between Simmental progeny and Limousin progeny was 
1. 20% at Brandon and 1. 20% at Lacombe. 
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TABLE 10. BASIC CARCASS TRAITS FOR PROGENY FROM FOUR BREEDS OF SIRE AT BRANDON 
AND LACOMBE WITH BREEDS RANKED FROM HIGHEST TO LOWEST 
FOR EACH TRAIT AT EACH LOCATION 
Breeds of 
Carcass trait Charolais Simmental Limousin Chianina sire ranking 
a 
and location sired sired sired sired 1 2 3 4 
Hot carcass wt (lb) 
Brandon 606 596 567 613 c Ch s L 
Lacombe 587 573 557 602 c Ch s L 
Avg rib fat (in. ) 
Brandon . 58 . 61 • 60 . 56 s L Ch c 
Lacombe . 40 . 41 . 43 . 40 L s Ch c 
Rib eye area (in. 2) 
Brandon 12. 1 11. 7 12. 0 12. 4 c Ch L s 
Lacombe 11. 7 11. 4 11. 8 11. 9 c L Ch s 
Rib eye area/100 lb carcass wt (in. 2/100 lb) 
Brandon 1. 99 1. 96 2. 12 2. 02 L c Ch s 
Lacombe 1. 99 1. 98 2. 12 1. 97 L Ch s c 
a C = Chianina, Ch Charolais, s Simmental and L Limousin. 
TABLE 11. CARCASS TRAITS EXPRESSED AS PROPORTIONS FOR PROGENY FROM FOUR 
BREEDS OF �IRE WITH BREEDS RANKED FROM HIGHEST TO LOWEST 
FOR EACH TRAIT AT EACH LOCATION 
Charo- Simmen- Limou- Chia- Breeds of sire 
Carcass trait expressed as lais tal sin nina ranking 
a 
a Eroportion and location sired sired sired sired 1 2 3 4 
Hot carcass (% live weight) 
Brandon 60. 7 60. 4 61. 7 61. 6 L c Ch s 
Lacombe 59. 9 59. 0 60. 9 60. 7 L c Ch s 
Hide (% live weight) 
Brandon 6. 9 7. 4 6. 9 7. 0 s c Ch L 
Lacombe 7. 7 8. 1 7. 5 7. 7 s c Ch L 
Kidney fat (% live weight) 
Brandon 2. 0 2. 2 2. 0 1. 9 s L Ch c 
Lacombe 1. 8 2. 0 1. 9 1. 7 s L Ch c 
Bone (% long loin and round chilled) 
Brandon 18. 0 18. 1 17 .o 18. 3 c s Ch L 
Lacombe 1 7. 0  17. 2 16. 3 1 7. 5  c s Ch L 
Lean (% long loin and round chilled) 
Brandon 68. 7 68. 4 69. 6 69. 6 L c Ch s 
Lacombe 70. 0 69. 8 71. 0 70. 4 L c Ch s 
a As defined in table 10. 
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